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Super junction semiconducting device has surface with active region 
with 2 main electrodes, second surface with third electrode, alternating 
conductivity layer providing current path in on state 
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Abstract 



The device has a semiconducting chip with two main surfaces, an active region (10a) and a peripheral 
region (10b). The active region contains a first main electrode (16) and a second main electrode (17) and 
the second surface contains a third main electrode (18). A first layer (12) of alternating conductivity provides 
a current path in the on state of the device. A second layer (1 1 ) of alternating conductivity provides drift 
zones. 
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left 0 * Hfc^3?iJ vn®Z&+Z>zk fc 

n fc 1 EttofiJS^**** 

[ffS*S3] tte*^JH»OttnpnJI2:. ttEX? 
Stttt«)MyiJ pnMt tfKR l,tz&WtVh S £ fc 
fc l *fctt»#5 2 fcEtto«^¥«** 

hM«j:lBi:»«affcg9««o#7HM^ MBX 

jstt»ic*j»5»-*ffig vv? hmt&bm-mnsi 

ttSO 0 fc^LV^w fc £#&fc-t"<5!lh& 

« 1 fcv* Ufflf** 3 <0^1*;h,a»tcEtt©««^¥»tt* 

[n*«6] m-mmm vv y vwkb%-m*m& 
*) wt0wmm#waB***m*b (»E*^jstt« fc -c 
* u * r fc b 5 Btta&«£¥»ft* 

£*lTV>S - fc SrWRfc-r^HI^H 1 UMMWU <D 
i vf taMcEttofl^rot*?. 
[»*^8] flftE*^ja»lC*3lt53feJ»Jpn«*ffiO 

«^L»*«7<0V^r*i,A*E«O]H»^^ 

[W**9] ttB9R?iSttfl»cHmLfettE*^JItt 

d fc Sr«p«t +5«*3B 1 ftv* LB 
*^ 8 ©Ir^-f Jid^Ett^jB*^****^. 
[tt**l 0] WE*^Ha5^3fe«pnJB±Jc|6tWK 
^LV>4< fc fc 1 oco:7 K^u— hWSSrW 

-fz^t *mkb-rzn#m i tw** 9 ©vvftt 
McE*o«a^**#«^. 



T^srfc£#«fc-i-Sffl*Jli 0B«oj8«^^# 

* 1 1 ICE«^)«»**W«:*^. 

1 3 1 gtiiE^ 4 -to v7u- hnmmmn& 
vhzzb&VfWLb-rzmx&i oft^uMwi 2<o 

5] «JE***««tf>£0Jp nJB±ia£»R 
^ U"C«fiittK«:K«tfc r fc ^^Sfcf^sil^S 1 4 

6] IME»?ftJllff4>*Mllltc, fg-agftMo 
hy^fi««r^LTV^cfc«r«f«fci-S» 
#Bl4v*LR**l 5<DV^jNcBtt^«^¥* 

«*s(IWE*-WWB«M3 <t tfflftE^^ffittfflJ©^ h 7 -f ^ 
ttfc»*tfcJB-W«a Ky 7 h**fc»rW«S!ttW 
9««lc»LTSSSUTV^efcSr«fl»fci-S«**5 

* »n*« 6 «CE«0««^* W**^. 

8] ME^ir^^h^m^ttEttlSK 

«*"eai-srfc«r»»fci-5«*«i 6*fctt«*Ji 

1 7 icEttoflK^^Vfm?: 

[MMi 9] MBf-Y-*^ h !x/<*«^a*«)»- 

^m^tt^ «9^«cfc OP^-C p ntt&&Sjft LTl^'r fc 

[fg*s 2 0 ] ^-3fe® fc wft^ft < fc fc 1 mmm 
1 9ov^nd^cE*<Djaas^*»**^. 

IB** 2 1 ] WE^-ir*/^ h y^««05F«*»* 
dSWE*-W«S!Ky 7 h«*o^l«*j|*»T-e*5 
r fc Sr«p«fc-t-85&*3B l 6 ft 2 0 (D^Tti 

[0001] 

^i-fcfcfclc, ^^JttB-CttffiSftirftttJUpnH^ 
b««»9J4«ffl»3S«T«^6MOSFET (W*^- 

haimjM**h9v^^) , 1 gbt ttfe»y-h/< 
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[0002] 

[0003] HlOtt, i*t*"CO^!7— ^-f^O— 
«-C*>5«SMOSFET<OftaWfffiEa"C*5. ilii&tt 

it, ^Op £:n/l^£3ftt£n* y— *®t£4; 

icy- sr^-uxy- h««6 jwiaastt-c 

p!>^/l^«3^n + y~^^4<fc0^3DlC^ 
iitC&feii UT V — ^SS^KM- So n K W V/§ 1 

[0 0 0 4] :<oj;9/«fi:^i^ i§5J£fi<z>n 



®o * # it P * 3^ P n b &z®t>m 
tt, *yttJBt?ttKy7h»ta:*s«<«-5O'CM0SF 

h%o fffiits z<om<on vv y vm2 1 p ^/Hg® 

[0 0 0 5] roKSMOSFETO^VggtRoNA <b 
B£EV B ^OBBlCtt, jfc£<0§g|^i&S&* [ HUi C, Re 
c. Power Electronics Specialists Conf. , San Diego, 

(1979) P . 385 &m] o 



2 7 



RqkA 



A tt, BI£v B <D-*fcjfc«u BEV B o±*!:fctt 

[0 0 0 6] ^(0»iEft:lC#9^^SiOli^W: N M 
OSFET(l/!>^t^< Ky y M^OI GBT, /< 
>{^h7y^^, K«0*BE'<!7-5* 

5 [{ftlx.fi£ N G. Deboy et al. "A new generation of h 
igh voltage MOSFETs breaksthe limit line of silico 
n", Technical digest of IEDM'98 (1998), pp. 683-68 
5, E P 0 0 5 3 8 5 4 % USP5216275, US 
P 5 4 3 8 2 1 5 , *5^t««rBB¥9 -2 6 6 3 1 1^ 

o *<omm*. wyYfgttwtom&ziftib 

It n fi<b«* £ p SOfitt Lfc 4feM P n 

RoiA =4d •- 



V, 2 

— — 0) 

[0 00 7] *»WO*W#€>tt, *V*l|-X?tt««eSr 
*5 Ky7 hS^^e^flc^SrjeS^^ft^ 

^w-rsrt t ufco aim, $m&m&*mm tfc 

ttlMO S F E T©«8ISIH-C*5. 01OTW- 
g££*tfcKy 7M1 2*5, nK!)7h««12at 
ptt§JD^«cl 2 b t^b/j:-53feMp nJlfcSHTV** 

1 1 KgfcfeLT ^«ffi^Ktffe*i5. 
[0 0 0 8] CO*3g-Ctt*VttttRoNA kWifrV B k 
<Dm&l*fc7£<D&?\Z.t£Z> [ T.Fujihira 'Theory of S 
emiconductor Super junction Devices* Jpn. J. Appl. Phy 
s. Vol. 36 (1997), pp. 6254-6262#M] 0 



(2) 



[0 0 0 9] (1) *k\£m-Z>b*lsmi Z>o Hl2tt, ««^*3W**^oBEE-*>«fitoB8 
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y 7 h®$l 2 a CO^d £5 Onnu 5 0 Own, 5/im i: 

[00 10] fciill 1 ooov RflE0>44Mtik?0> 
S^lCtt, n K!)7h««l 2a^(id$r5/zm , ^F*B 
^aS^J?^5r^tt€tt5X 1 0 ls cm~ 3 , 60^ i:t 

54Ky7hBl2ttflx.tf, n + FKygl lSrf* 

nSBSrjSfiU 3§*WlCn + K^^® 1 1 fcSrt** 
Fuy^x^y^ltn Ky 7 h««l 2 a £ Lfc 

UT p ttW 9 «« 1 2 b ^ 1-5 *&-C^fig £ tv*. 
[0 0 11] 

m^ii»*Hfc 0 in (a) tttf-Kyv^&Kitfc 

¥»***«>KBB, EH (b) l*7-< -/i/KTV-h 
£Rttfc¥»fl**<D»ffiB^*>5. fe^om»c<t«9 

[0 0 12] rtte>o»£E«3S«rlfi:itSCi:^J:D, £ 
£B*JS«\ *K-CO«fl«+S:«SJLr, SlfflW*p 

a^**#*^lcH-r«*W^«ft'Ctt, w«xt>*J!l 
P ni^P)/^ Ky 7 M§<7>5 *>*««©St*i5»tt«P 
<DE»#4£;h/C^*<0*-c, W»ESrH£1-*fc«>fc: 
ii«R»t feft5»ffi«£<oE*W**Sv \, 
[0 0 13] £«>J;$IC, »£E««aSRtt&*u1\ §f#J 
pniH45 Ky 7 hS<DU#tZtf-ehZk* MMBE 

»*ttftl»«*Wlfe5£**»&, K SI ^ 

[0 0 14] 



iJiv*. #rtB»^«ttoafeMpn8fc, ftfJESi 
*fffitt»OS 9 iCjfe^J p n«fi#E!ffi$ftTV*$fc 

45o 

[0015] mfc%*ftmmc&\iz$&-mm$i k y 7 

WUfcE«"C*>Sfcv\ «MB«i!K!J7h« 

t&b m-mmmi±w 9 «wo«ttMyttE*^ii« t 

-±B«^**fttt««a»e> Ky 7 hasr^L-c*-* 

m©*^«v^«»t, *^««5©^4p nffimt Ky 

7 FttoiSffiilJfc:*:*^. 8ot, Ky 

57c#>, Ky 7 h^O^IJp n«itO»a{t:d5*fi-C, 
<D&mp n«3Sf4Ky 7 h^O^iJp n«jgJ:9 fc^Ftt 

[0 0 16] mE*^««*5J:tffl9E*^Stt»^S3 
lt5*-««S!Ky 7 h««i:«-*«lltfcfflO**<o 
ir^rft**-**, VffiWfcH^tfr^. B*tK-*>«v^tt 
^**^*©*ft«»^(0»^jfi±icEB*iirv^5 ^ 
<tv\ «ffi0^pn*jge#^^«Aj:«5A'& 
Xfe5o l»E*^»«JCfe*t5lfe^]pn««ffi«>^ft 

KS:^" LT />4 <Hlo<D7^-;w K7^ bmfii^ 
W-T2)i:<tv\ ^UX, ME7^-/i-K7 p ^-hm^ 
W^fiHE*^^^^^*-**^!^ 9 $W<^® 

< ^ t> 1 oo$-its k y 7 

h««**oTRItb*L-CVx5fcJ:ir\ *fc> ME7^ 
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Sffiicg^ftm&^tSrtlc.k'K SEE3M»*|c:7 

[0 0 17] «»07-<-/uK^u-h«a©W*58tt: 

«ffio«ttd5B3eS^», ttftpnJIJbKttMRtrA'L 
TfejK^K^Kit 5 r. fc J: 9 % ±»lc^-*«tt»* 

[0 0 18] tte*?^JBtt«>*MMfc:« Jg-gttlUo?- 
S*-eitl-**<fci\, BfrE^^*/^hj//^««3&s«» 

0*-*«Sttfflfl««*:0[a-Cp n^MU^ 

^t, miiam-^m^ft^ o «* <&d>4 < fc t> i oas® 

[0 0 19] St?UpnJIO«»ft^e/^K:J;or9l 
[0 0 2 0] 

SFET<D«»«<D»»WSH-C«>5. B<D£«toS£« 
fi+*JS»»l o b-e*>*. ft*, »EE£# 

fii-ssaa i o b . ett»o«B 



^SJCOMOSFET£ Lfc„ @ 1 2 ICKEB*** Lfc J: 

5ft h i/yflTfcortii^^tt^-efe^ 

[0 0 2 1 ] BUCfclvr, llttifiR©n + KW 
V/g v 1 2ttn 2a % ptK0O«*12 

bfca»bft5tt^]pnJB<0K!J:7 hJB"C*>*. SSJBIC 
tt, ptt«09««l 2 bKl««lTp 9x;l««l 3 a 
tfJSjft&ilTV**. pfr^/l^jU 3 a^rt»|Cln*y 
-*««1 4 p*^** hffJgcl 3bfc# 

7&££tv0^ 0 n + y^««14 4nK!)7hfl* 
1 2 a tJcftSilfcp *:n/V®$£l 3 aO*ffi±tCtt % 

>r vmsii 8*sHit?>^rv^ 0 1 9fcm®»3*3<fctf 
##7* (psg) a>e>ft*. y-7tii7(t go- # 
s^uftv^a»-c, y-h««i6± 

2(D5*>Ky 7 htttttfttftSOtt, nK!)7hf«l 
2at*8#, ^T"CHptt§)f5®«l 2bmfct 
MpnSSrKy 7 hJB 1 2£*£r±U:i-a o 
[0 0 2 2] n K9 7 HWg6tpffc9J9««fc«)TBtt 

^fcl-a. ft*S^Oia(5«-Cfl. p^x/VfiSUa 
1>^h7-f^R-C«)0, L^t>ptt9J0ffi«l 2bO± 
#lcRtf&*i/rv^#, i6&rbt>noj:5-Cft«ttLtfft 
&&V^-Cttft<. g!l2coj;p(c, £VMcK£1-&* 
h7-<^ttti-$Cltt>-CtS 0 n Ky^MfiScfcptfc 
«9Mfc<0¥ffiWft*ttiLTHU -**SH*»^, 

[0023] zomMw<Dmm&*mftm*<nmffi*ffi 

i^SttSP i o a o^HHo^tK^ i o b -m. y-^®@ 

1 7d5«*LTV^SWII<Optt«]0«*l 2cic^s 
«n Ky 7 2 d±tCjtfel^l 95r^Lry- 

Ml 2d<0*M«Cptt«]i3««l 2 cOm&Oj^# 

[0 0 24] tLT, *(0nKy7h««12dlc:»SS 
.•T5ptt9l!)««12e 365KWe>tfC*5 9, ^bfC^O 

^MwtcpttaoMi 2g, 12 i, i2k^nmticK 

*«tt*9 3g$ix<5. 400V^7^MOS 
F E T <b LT> #a<o^ftfeJ:V5F«*»««tt»:(OJ: 
pftM^r^ic n*KW v^i KDltSgiliO. 0 1 
Q-cm, f^3 50iim, K!i7 hll 2 0J?$ 3 0 
Mm, n Ky 7 bgSioi^ptt^OS^gl 0 /im 
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^jgg2. 5X10 15 cm" 3 x p^/^13a(D» 

1 m nu ^ffiW^SS 1 X 1 0 17 c nT 3 , 
y-*«* 1 4 <0&|f$:&£ 0 . 3 m m. «ffi^Fttte»S 
1 x l 0 20 cm- 3 tfe5. SVUfc&ESl 9ttftfbl(*Jfl 
V\ J££l*l Mm wWJ5$»iBoatWpnH^ 
ffl»1-*«BE<DS£fc§S«r ** J 0 . 1-1 irmastc 
fc£ 0 roJ:5**tttLfc^t, B1<0«»£MOS 
FETtt, +»ICi»jE4 0 0V*«J£tfc. o£ 0 , p 
ttnOtWl 2btttK»LftV^pfWI0«Hg!l 2e, 
12g, 12 i, 12k, 12mlWlt$)oT^ 

^ytLxmrnu n K9 7nwti 2 

d, 12f, 12h, 1 2 j , 12 1lin + KKy| 

-ctasflssita^fc^-e 

MOSFETOH»S<0«B5»l»BH-CfcS, B<Ofc«tf 
Sr»fitSS»«10b-Cfc5. ft*5, «M!W:* UEE 

«r»ai-ajaa» 1 0 b km-*-* t>©-e* 9 , 

l^-tlOMOSFETtlfco Bl lfcKEBSr^L 

[0 0 2 5] E32(CjoV>T, llttttfi8t©n*KW 
VI, 1 2ttn Ky7 2 a, p ffiB 9 1 2 

bi^e>W*«pniOKy ^ hl-Cfe^o £Bgt£ 
14, pft«9««l 2 blcSjttUTp**/V««l 3 a 
tfJ&SSfVC^S. p!^xA«lj|jl3aOrt»|:n + y 
4 P*=»V** 3 b fctf 

n + y^««i4tnKy7hg« 

1 2 a tlC«*tb^p ^Mtt&l 3 a©*BG±fc:MU 

hmm 1 5 sr^ur*i*fts/5 n^y- hms 

16^ Sfc, n + y^««14iS8SOp + 3^ 

* 3 bo*ffi«c:*ii(cB5ftt-t*5y-^«ffii 7 

#R#6tvC^5 0 n + KKy§HOSIlClj:Kl/ 
-fvlii 8*s»rte>ttTv^So l 9«*BfiMJ3J:t; 

##7* (PSG) ^b^6 0 y-^Sffil7tt, BO 

y-h««l6± 

2atfc5^ lUT-Cttptt9J?»«ttl 2bSr^a?>fcafe 



[0 0 2 6] n K5 7h««fcptt9)9««t<DSFB5tt 

h^^ttT&tK U&»t>ptt«J9««l 2 b<D± 

fe4v^R"CW:*<, Bi l SMcffifc-fa* 
h^-f^i-r^^fcfc-CSS. nKJ7HWfcptt 

[0 0 2 7] ^ OHftfifl 1 <0««^*i9***CD«ifc*r 

i o a o^fl^jwfttt iob -m. y-*m 

Si 7^»*L"CV^ft^«^pftSI»)««l 2c\m 
«1-*n Ky7hf«l 2 d±lCjfi»Btl 9^ltV 
7tfffig$*i,-o^. wix{cj:!? x nKU7 
2 d©*BJBKpttffl*3««l 2 cOlfiC0g 

[0 0 2 8] ^LT, ^(Dn K9 7h««l 2dl£$|g 

i-5pftffl9«*i 2 e \zmm Lxm-y << 

— b (OTFP tE-f) Sffi2 0 a#Kttfe*vC:fc9, 
^<0*-F PIS2 0 a *S*fcBa-t*S nK!!7 h«« 
1 2 fil:»8Bl 9Sr^LTJS«SttT^r, n K9 
7 2 f 0*ffiJiJCptta*)««l 2 eCOm^O 

#«A*:fc.fcJ3c2F*u t#«ln^t^5^Wyh 
*fetC^O^W<Opft«!9ffi*l 2 g, 12 

1, 1 2k^»«UTPI«lC»rFP«ai2 0b, fB = 
FPlg20c x »0FP«ffi2 Od #381*6*1. **i 
?hlWt«nKj7m(12h < 12j, 12 1± 

Bttft£ttlft9££*l&. B2<0j@^MOSFET-C 

*KgFP«a*-cK»te>tiTv^ 0 **s* fpih 

[0 0 2 9] Mill 400V^7^OMOSFETi 

ir^o n + F^yll lOJtffiSittO. OlQ^c 
m, S^SO/im, K!l7Hl2^fS3 0Mm, 
n K'J 7 h«*e*5±t/pft«I«3««©«l 0 /xm (+4 
fc>*>, RIC««O*^HIH2 0Min) , WWIlSg 

2. 5Xl0 ls cm- 3 , P !)x^l3a«^ 
1 /t m, SB7M4feSft 1 X 1 0 17 c m^ 3 . n^V-^ 

1 4 0 . 3 Mm, &B**fi&8£ 1 x 1 
0 2O cm- 3 -Cfc?>o *ft|fifldKl 9»IMiJifrAV\ * 
.^HUm -CfoSo r«)»SttWoJfeyi|pnJI^BW!Bl- 

s«ffoR»ciB«i-S3iso. i~i MmagrcfcSo 

tt, 0 0 V*SIJ£Lfc, 

[0 0 3 0] H3tt, B2<D^a^MOSFETlC140 
0V OHJESrW*lUfc*&0^^3.U— >\z&Z>m 
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ffi5M&ia-c*>*. i o ov «(D««ffi»d^*ttrv^ 
!?, y-*iaffii 7aw-c««iM»*ttAe>httif\ 1- 

1 0 b"Ctt4<* iSttttl OaO^jp nJgl 2filC*> 
-5 £ 

[0 0 3 1] iOCfctt*MB-C&5 Q 1-<fcto%, « 

Sfg SgGS F Pflt&05M&ttEE0Kfc«r* Lfc 

4*3, 0 2<OjBS5'&MOSFET^»fPtt, 
*5fc*3r4;b;h,S 0 hfiffil 6^S<DjEcd«E 
ASB«n4*u6fc, sf-hMMl 6iinF<0p**A««i 

*»6KWB«racrn K» 7 b®*£l 2 airiW^A 

u KKvt«i8, y-^mffii 7 iBs&swa-j-a. 

[0 0 3 3] hH@l 6^(DlE<DmfEtf%L*)£btl 

S£, p^ufiMSi 3 a «)*ffiJgJcRjBSixfeS<01 

Etc, msurxmiz^ZK-tzk. 
«if?««i 2 bttp^A^Wi 3 a<HM.ry-xm 

^1 7-ea^^ttT^SO"C. p ^^/U^ligJc 1 3 a k n 
KU7h««12afc^pn»&Ja, ptt^JO® 
«1 2btn Ky7h««l 2a^«(DpnJb 

®*£l 2 brtlC^oTwtv^>^^b*H5o 

[0 0 3 4] png^Jbd^^^lt nK^7h 
««1 2 aOS^Id^O, U&»fcffifly<0ptttO0« 

«i 2 b^b^I^^^o-c^^mi:^ 
So tot, n Ky^h«*l 2 a 03Fttft»«Sri««> 
SCfctf-CtSo *fcptt»0«*l 2 bt>RIWK:S£ 
fcStiSo p{tffl?l«*12bt>B«IOpnS^^$ 

12bi:n Ky7h««l 2 a^$S(«t5rt 
(lit), Pg^S n K!)7 h®« 1 2 a <0R#^22i8 

pfHBfJ*«12bO»fi*««:H«T?*. n 
Ky7hf«12a OKffi»<D«:*S:BI * £ * 

So 

[0 0 3 5] «*tf. tt*o*Ji(Oi««ftKy7hfflSr 
^fO^MMOSFETTti, 4 00V^7*Of§fEE£-f 



Sfc&lCll, 7 hffll 2<D3F«*a«fcLXtt5X 

10 14 cm" 3 , ssao/tmat^s-efcofc^ #H 
ft«^i8^MOSFETm nK9 7h«Kl2a 
U:: £ J: 0 LTIifa 
5 5>^ll-(£«-C#, L*»*>ii8ffitt+»fca«*tt6* 
[0 0 3 6] 4*5, n K5I 7 2 a <D«*SK 

MOSFETG>«#WrffiB|-C*>S 0 fiU MOSFET 

09&ttnomn4«Ht«r«B lt^ 
[o o 3 7] igstcfc^rn, y^tiu^t 

6**MHOptt9I0««l 2clC|&g-fSn K»7h« 
«1 2 dO±|C|feg®l 9^lty-7lSl 7*5® 

&£tix^z><D&nnmi tmixhz>i>\ fccopttsj 

2 0a^ mm-fZn K9 37 2 fO^On K9 

7 h«« 1 2 h _L£-C|fe&B£ 1 9 Zfr LTJgftStlT^ 
SjStflSlfcMl £itoTl*5. 1"4*>*>, ®2-e«^J 
pn«l»rtlCFPtta*:f+ini1-5«ifitLfc*s, 0 
5 2 m<omi p nICTIT 1 o(OF P Hffifc&tt 
fctO-Cfci. ^FPti2 0bt)^fc6c 

i o o 3 8 1 mt&*mftm**t±+ ( 2 > 5^4- * h 

So 1-4*>*>dSr»< LTV>< £»ttf±*;h^Jfc«LT 
a»-t*<5o ^^-^-Cd$r/h^<i-Stm»DX^^ 
£49, iiS&4taX&^££^1-S«£9K4So w<0 
SIJ6fcl2C0»^fci*, «8^«dWS<ftottF 
P «ffitt-t ix« if < *9 V^i"S &KrMSi 

[0 0 3 9] fsliacD^lJp niCo^TFPlilO^ 

fH0*@*?*>6. «x.tf, 04a»&fra>SJ;5fcrt«<0 
FP««tt*£4«IE&l«»+*fc«>* rt«f*2 4v* 
U 3jB0fi8^-O(DFPtSiU JMM^fiKfc 
tto-cRSr«b1-^v^5 J: 5 4*»t^rt8-C*>5o 

[£1SW3] B6tt, H20*J6«lSrSBgS-frfc*» 
3 <Oftf(Oi^MO S F E TC0^5>»T®® "C 
«ll 9 n f t*/>MO S F E T©*&-C*5. 

[0040] rtf>0y-CteFPf|;1£2 0 a, 20b^lip 
tt^Jt)®^12e, 1 2 g<D*ffifcttS«LT*5e>1\ 
nKJ7h«tl2«, 1 2h0±(0|feg^l 9<7)±{C 

PtS2 0a, 2 0b^r±«feHdKl QOfcMrfl-LTS 

^jpnHtca«i-c:£*s-e#, ®2<o*l6Wi £P«»c 

[0 04 1] iO«-CWt, FP««Srptt«I?l«*^* 
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FPtt«*RttTfcJ:i\ 

[mm 4] B7it, *«nmkM4 0Ka^jBK*M 

OSFETOS»BriB"C*)*), ^liDnft^MO 
[00 4 2] HlS«3©i8»'&MOSFET-Ctt, 

© f p «sn ttj&HR t4or«-c«*irv^^ 

r<D«-CttFP««2 0 a, 2 0 b ^OF^^Sfitffi^ 2 

T?^5<t5icLfct>(o-cfcSo J8Sttt»2 1 *ucr±* 
r^7 7^^y ^v^y ^^itfbvy 

[0 0 4 3] [XJKM5] H8tt, *5B^Hft«5<7)« 
ffl«>JB»*MOSFET©«»KBBIBnfabO, «tt9n 
ft^MOSFETOil^tfcS, wO^J-Ctt, 
<OFP«S«rfflV^|c«»ittl«*:»tiL-Ct^. -fttte- 
*>y-*m&l 7 tfy^»0«t»«S2 2 £<DP$lc 
»SiffiK2 ltfRitMi/C^S. fitttt82 Hi, ifeft 
Rl 9«:*LrT«©afe«p nSWRRttft^***. 

•#*»Sfcft0*+<, B»ia«>*a«:llL<*sr 
[0 0 4 4] [H^0!J6] ^*t*-C<Z>H16«W:, ifeyijp 

ptt«9««Srai:r y-^«adsy--x«an 7^£ 
[0045] *oai^fi(0jsi2»s>i:::*3 

60 i9(t *»W*16W6 0«ai©jB8^MOSFE 

»LTRf?ft«M»fcov*TI* JBMlfcMRJ: 
Lx #— *>?>J&IBFP«I2 0 a -20 d*:Rttfc. 3 s 

[0 0 4 6] St«pnJBICj#LTaKftJ>iZI»jWCtt % 
nW«2 3 MTXhy^mLtftl-Z) Sr*rti* 

«1 1 Kit 1,-03 0* (Bit 5 mo , ^ffftftftttn K!> 
7 Mil 2 a &Rli:d^nEJlT2:i B &« :^)n^F^ 
«K2 3lcJ:o-C, »-^««s*sy-^««l 7^«Eft 

[0 0 4 7] i^iaotH «»On^h^««2 
3£R#. *<OPp8BS£. 1 0 0-5 0 0/im g«« 



mwezz. Wicxifefl JR 4 as J: t«B 5 oXIKMoStt 

[0 0 4 8] ft*, WiO»|j:^fnt>nft^ 
iOMO S F E T t LitHiK MO S F ET/SftfCft < . 
IGBT-CfcH«0»*j&S»fe*l5. tfcpn^t- 

^ * -e t> e> tts, 

[0 0 4 9] 

*^stta<o«9ic^jpn«3fi3ftSEtt*nx^5 

W*-CSSft-f5<0-C. ***««0>B0Etf;fc* < ft 

0 , »JB«©»flEf±**iaHt«OBEE J: 0 

l\ Sot, K»;7HBH«HB<OJk3Wpn*3t*r«fflL 

^«BEStiT^5ri:(cft5fc«>, K9 7h»G>a6J» 
pn»3B«)»afl:^*aT?H ««**«M***oRH-a 

[0 0 5 0] JStta^«^^pnJiW«-» 
«SKy y h«*±t::|6»R&^LTFP«tt&Rtt3 

na-ct 5Jz9icftofc 0 fpmi 

fflfKOfJ««aS^»«!*^ R^tt»iR£*a. «R 
lc, (Wrt-SFP«SBK, JgttSrRtfjfrtf* FPmS 
[005 1]^ 3fe«pnJi(cSil[*^^eSgtJl* 

»«S*hy>*«*&R**S::ifcJ:!^ *ffi©S(E* 
t\ *^flaoafeWpn«5SOpn»0 3gL«5iB (« 

***jmk>rjip nmmvmm* K^y»w 

[0 0 5 2] SSBflE{fcOjB»&*»#:*^<?3 
[BB0ffi))lftK9U 

[B 1 1 *3gW*li6«<OMO S F E T<Bffl#»ffi0 

[0 2 ] *%wmmw i wmo s f e T^a^KSH 

[B3] *I«l©MOSFETlC*5lt5«E4 0 0V 
[0 4] »FP©»fi«E©*fc*:*+ttttBI 
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4 n + y-*$i« 

5 . ^-uanae 

6 v-ht&m 

7 y-xmm 

8 k w 

9 asms 



[H5] *J8W»lfc«2©MOSFETO»»«fl5H . 4, 1 

[0 6] ^^H^j3<OMOSFETO^»f®I2l 5, 1 

10 7] *36^*lfiW4 03MOSFETO«iM»ffiH 6, 1 

ims] *%mmmw5<DMosFET<Dn#mmm 7, 1 

[0 9] ^9!Sljte0il6<OMOSFET(O^¥ffiia 8, 1 

[H10] «(OH/Vf^MOSFET(OMW 9, 1 

[0111 huy^SBS^MOSFETO^ftBrSa 10a 

[012] ««^^»W*^fc«*S!i|iW**^0*^ 1 0 b 

&filOlt«0 1 2 a 

[013] (a) Ittf-H!) y^Srto*8*l(fW« 

ftttm®, (b) tt7-<-^K^U-h«»0*»fl* 12b 

ftf)S»Wfffi® 2 m 

20 a 

1 , 1 1 n + K^ V/i 2 1 

2,12 K!)7HI 2 2 

3, 13 p^ai;^g|^ 2 3 n^hy^Uac 



. 1 2 d, 1 2 f , 1 2 h, 1 2 j , 1 2 1 n 
> 12c, 1 2 e, 1 2 g, 1 2 i , 12k, 1 
, 20b, 20c, 20d Fl 
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12c 12d 12i 12 f I2f 12h 121 12 i 12k 12 & 12a 



12 " D 

12a nKU7MUft 15 V-hBflfcJR 

12b PtHMfiMfc W y-h«tt 

13a p$*AHK* 17 V-*«* 



18 Ft^^tfi 

19 gttB 
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[69 21 




12 " D 

11 n* KM>a 14 n* V-*ffi* 

12a n K'J 7 MR* . 15 y- hflrtfcH 
12b pttflOSWt 16 
13a p**;l*(« 17 V-xWK 
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